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AUTHORIZATION 


This  report  has  been  prepared  tinder  the  provisions  of  the 
Water  Facilities  Act,  Public  Law  No*  599,  75th  Congress*   The  Water 
Facilities  Act  authorized  the  Secretary  of  Agriculture  to  formulate 
a  program  for  the  development  of  small  vaster  facilities  and  further 
authorized  the  Secretary  of  Agriculture  to  assign  responsibility 
for  the  operation  of  the  Program* 

In  a  memorandum  from  the  Secretary  dated  July  1,  1958,  respon- 
sibility for  the  preparation  of  area  plans  for  specific  areas  selected 
by  the  Water  Facilities  Board  ms  assigned  to  the  Bureau  of  Agricul- 
tural Economics* 

The  Water  Facilities  Board  approved  for  planning  May  £4,  1939, 
an  area  which  includes  the  southwestern  portion  of  Harper  County 
and  the  northwestern  portion  of  Ellis  County,  OldLahoma* 

This  report  has  been  prepared  subject  to  the  above  cited 
authorities  and  responsibility  assigned  to  the  Bureau  of  Agricul- 
tural Economics* 
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CONCLUSIONS  AUD  RECOfffiOIDATIONS 

■■Ml  nwwm—  urn  ■wit  —  Wi     M—W—  wwiiiiiilw«.t.»MiMiii»iM 

Itt   The  average  annual  precipitation  over  the  area  is  estimated  to 

be  about  2Z  inches* 
So    The  average  annual  surface  run-off  per  square  mile  of  drainage 

area  is  estimated  as  follows s 

a*    "Red  bed"  areas •«.»*  .....•«  *46  acre-feet 

b*    "Other"  areas.  «  «25  acre-feet 

3*    It  is  recomnended  that  surface  water  development  in  the  area 
consist  of i 

a »    Oonstjnicti.cn  of  small  dams  and  reservoirs  for  stock  pur- 
pose?) « 

b»   Flood  irrigation  of  native  pastures* 
4o    Groui.\d«'.Tater  development  in  the  area  is  recommended  as  follows? 

a«   development  of  both  stock  and  domestic  supplies  in  all. 
Quaternary  and  Tertiary  areas* 

b*  Development  of  stock  supplies  only  in  the  "red  bed"  areas* 
S»    It  is  recommended  that  groundwater  development  for  irrigation 

purposes  in  the  alluvium  area  along  Beaver  Creek  be  delayed  5, 

pending  results  of  court  action  as  stated  on  page  17  of  this 

report* 
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PURPOSE  AND  SCOPE 


The  purpose  of  this  report  is  to  indicate,  in  a  preliminary 
manner,  the  agricultural  utilization  of  the  available  -water  re- 
sources* 

Data  contained  in  this  report  "were  obtained  in  reconnaissance 
studies*  While  additional  information  would  allow  recommendations 
to  be  made  in  greater  detail,  it  is  believed  that  the  recommenda- 
tions herein  contained  are  reliable  and  have  sufficient  accuracy 
for  the  purpose  of  pointing'  the  direction  which  the  action  program 
should  take* 
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DESCRIPTION  OF  AREA 


location. 

The  area  discussed  in  this  report  lies  in  southwestern  Har- 
per County  and  northwestern  Ellis  County,  Oklahoma,  but  excluding 
the  VolS  Creek  drainage  basin  in  Ellis  County,  •which  is  also  tribu- 
tary to  the  North  Canadian  River*   The  area  includes  all  other  tribu- 
taries of  the  North  Canadian  River  in  iferper  and  Ellis  counties  down 
to  the  point  of  confluence  of  Wolf  Creek  with  the  Xtorth  Canadian 
River.   The  North  Canadian  River  is  known  locally  as  the  Beaver 
River.    The  area  lies  between  36°  15 f  and  37°  00'  north  latitude 
and  99°  30 *  and  100°00«  west  longitude. 

The  area  includes  592  square  miles  or  250,880  acres.  The 
principal  torn  is  Laveme,  Oklahoma,  with  a  population  of  nearly 
1,000.    Other  small  imincorperated  towns  are  May,  BunXap,  Catsby, 
and  Speermore. 

Topography, 

The  area  varies  in  topography  from  slightly  rolling  to  un- 
dulating with  a  general  surface  slope  to  the  northeast •   A  portion 
of  the  Plains  border  section  of  the  Great  Plains  province  extends 

S 


Into  northern  Ellis  County  from  the  west.    This  upland  plain  merges 
Sharply  into  the  basin  of  the  Horth  Canadian  River  to  furnish  aoi*- 
siderable  topographic  relief. 

Along  the  south  bank  of  the  Hfor'ih  Canadian  River  the  topes- 
rsphy  is  characterised  by  terrace  lands  locally  suitable  for  irrig&« 
tion  practices.    Characteristics  of  the  north  bank  differ  widely, 
sand  dunes  rising  abruptly  from  the  stream  level  to  a  height  of  75 
to  100  feete 


Fran  profile  sheets  of  the  north  Canadian  River  the  elr  _-• 
tion  at  the  confluence  of  Kiowa  Creek  and  the  North  Canadian  River 
is  approximately  2,100  feet,  at  Lsverne  2,075  feet,  and  at  Supply 
1,930  feet*    The  elvation  of  Gatsby,  in  the  southwestern  comer  of 
the  area,  is  appr cs&mately  3,350  feet. 


The  area  is  drained  by  the  North  Canadian  River  and  its 
tributaries*    Kiowa,  Clear,  Otter,  and  Sand  Creeks  drain  the  area 
south  of  the  North  Canadian  River  while  three  or  four  very  small 
creeks  drain  the  sand  dune  belt  adjacent  to  the  river  on  the  north 
side. 


1   Arkansas  River  and  Tributaries.    74th  Congress,  1st  Session, 
House  Document  No.  503,  Vol.  II,  Appendix  1,  Sheet  5. 
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C13JEatolcjd.Q.al.  Data 


The  United  States  Weather  Bureau  does  not  maintain  a  station 
v&thin  the  area*    Beaver  and  Buffalo*,  Oklahoma,  are  adjacent  to  the 
area  and  their  average  monthly  and  annual  precipitation  records  are 
presented  below  as  being  indicative  of  the  precipitation  received 
in  the  area  discussed  in  this  report* 


Beaver f  Oklahoma 
Average  Monthly  and  Annual  Precipitation 
in  inches 
Elevation  -  2,500  feet 


Month 


Inches 


January 
February 
Tfercb 
Apt-il 

June 

Ju3y 

August 

September 

October 

November 

December 


•41 
»77 
*97 
1,77 
£.54 
2.70 
2.1D 

2*16 
1*59 
.95 
.712 


Annual 


18*81 


Buffalo*  Oklahoma 
Average  Monthly  and  Annual  Precipitation 
iii  inches 
Blevsttion  -  1,050  feet 


Kbnth 

Irishes 

January 

,61 

February 

«88 

March 

1.32 

April 

1*07 

May 

5,25 

June 

3*55 

July 

^»  ^  jLdv* 

August 
September 

2,57 

£•58 

October 

1044 

Ifovember 

1.25 

December 

■  82 

Annual 

2S$18 

The  geologic  formations  outcropping  over  the  watershed 
belong  to  the  Permian^  Cretaceous,  Tertiary  and  Quaternary  systems* 

Quaternary  alluvium  deposits  occur  in  the  valley  of  Beaver 
River,  'svhich  traverses  the  area  in  northwest-southeast  direction* 
These  deposits  are  of  varying  thickness,  lying  unconformably  upon 
the  Permien  "red  beds*"  Terrace  deposits  and  dune  sands,  also  of 
Quaternary  age,  outcrop  along  the  entire  northern  boundary  of  the 
area*  These  deposits  are  also  present  at  the  surface  in  the  southern 
and  -western  portions  of  the  area*  Likewise,  these  deposits  rest  va 
conformably  upon  the  "red  beds,"  hence  their  average  thickness  is 
unknown* 


mm  Cloud  Chief  fors 


is  the  cwly  member 


>he  "red 


series  present  at  the  surface  in  this  area*  This  formation  consists 
of  red  clays  and  shales  iufcerbedded  nith  gypsum  beds  of  considerable 
magnitude «  It  appears  at  the  surface  over  a  large  part  of  the  area, 
extending  from  the  southeast  through  the  "west  central* 

Late  Tertiary  sands  and  gravels  form  the  surface  in  the  exte1  • 
Bouthern  and  southwestern  parts  of  the  area*   These  deposits  are  also 
present  at  the  surface  over  a  email  area  in.  ths  norths  stern  part  of 
the  area  between  Kiowa  Creek  and  .Beaver  River* 

Cretaceous  deposits  outcrop  in  two  small  areas  as  indicated 
on  ELate  I  but  do-  not  affect  the  Water  supply. 


The  principal  aquifers  in  this  area  are  the  Quaternary  dune 
sands  and  alluvium  deposits,  and  the  Tertiary  sands  and  gravels* 
Numerous  wells*  throughout  the  areas  where  these  formations  are 
present,  are  producing  water  of  satisfactory  quality  and  in  quan- 
tities sufficient  for  both  stock  and  desnestic  purposes*   These  walls 
range  in  depths  from  10  to  200  feet* 

Tha  "red  beds"  Tiri.ll  usually  yieH  i^ater  in  quantities  sufficient 
for  stock  and  domestic  purposes,  however,  the  high  degree  ef  mineral-- 
isation  makes  this  water  unfit  for  human  consumption* 

The  Quaternary  alluvium  deposits  in  the  valley  of  Beaver  River 
yield  potable  water  in  quantities  sufficient  for  stock  and  domestic 
purposes*   Locally,  these  deposits  are  capable  of  yielding  water  In 


have  proven  that,  locally  this  is  true*   At  the  present  time  there 
are  nine  wells  in  operation,  ranging  in  depths  from  25  to  40  feet. 
It  is  estimated  that  the  cossbined  annual  recovery  of  these  wells 
approximates  450  acre~feet« 

Concerning  these  deposits,  and  irrigation  developments,  the 
follc/diig  extracts  are  quoted  from  a  report  on  this  area  compilLed 
by  the  Besettlement  Administration.-^* 

"The  only  strata  that  affects  the  hydrology  of  this  area  is 
the  recent  deposits  of  alluvima.    These  are  supported  by  "red  beds1'1 
that  are  classified  as  Cloud  Chief  Qypsum.    The  "red  beds"  merely 
serve  as  a  floor  to  the  water  bearing  sands  and  gravels  and  have  no 
other  bearing  upon  the  problem  under  consideration*   These  beds 
are  of  the  Permian  period  but  they  are  mixed  in  scattered  spots  with 
Cretaceous  showings  of  the  Mashita  group.   The  uneven  surface  of 
the  beds  gives  evidence  of  wind  and  water  erosion  prior  to  i  .'. 
and  during  the  tins,  these  quaternary  deposits  were  laid  dcwn&  These 
valley  fills  are  irregular  in  thickness  and  extent  %  their  occurrence 
is  unpredictable  and  tkeir  water  yielding  capacities  vary  -within  shor; 
distance  a*   According  to  well  logs  as  listed  for  the  area,  the  fills 
are  generally  lenticular  in  shape  but  are  not  deposited  with  true 
regard  to  density  and  diameter  of  the  aggregate  that  makes  up  the 
fills.    See  Exhibit  IX.    These  fills  are  predominately  of  the  finer 


Praliminary  Report  on  the  TJater  Supply  on  the  Laverne  Project, 
laverne,  Oklahoma,  E«  A.  Project  RR-OK-14;  Dae.  1956,  pp.  ID  and 
11,  16,  17,  and  18. 


textures  that  yield  less  water  than  do  the  coarser  unconsolidated 
gravels  that  giro  up  their  waters  more  freely* 

"!These  gravel  lenses  -rill  probably  be  found  to  be  confined 
with  regard  to  lateral  es±ent«   The  narrower  channels  of  the  up« 
stream  sections  give  a  higher  velocity  of  flow  and  the  waters  bear 
a  heavier  load  of  suspended  matter  than  would  be  possible  if  the 
stream  were  less  swift.   Wider  banks  and  broader  channels  initiate 
quiescence  and  permit  the  gravel  to  settle  out  in  direct  proportion 
to  the  destruction  of  the  buoying  force*    It  is  these  beds  of  gravel, 
or  sands  and  gravel,  that  are  capable  of  yielding  large  quantities 
of  water*   The  extent  of  these  beds  are  unknown  and  their  source 
of  replenishment  has  not  been  established.    Old  creek  channels  may 
inter-conrBct  these  deposits  so  as  to  permit  subterranean  flows 
that  allow  for  a  common  water  table  for  contiguous  tracts.  Expecta- 
tions of  recovery  from  each  aquifer  must  remain  an  unknown  Quantity* 
for  tbs  time  being  and  no  irrigation  development  should  be  at  ;:,: 
until  a  drilling  test  is  made  for  that  particular  location. 

"Since  there  is  no  accumulated  data  available  that  will  define 
the  water  recovery  and  replenishment  for  this  area,  no  definite 
recommendations  are  in  order  except  consideration  for  further  inves- 
tigation provided  the  pre-requisite  procedure  invol.ved  justifies  the 
spending  of  money  for  defining  the  texture j  permeability,  arid  contact 
lines  of  the  cqui£!ying  strata* 

".Irrigation  in  this  area  has  been  given  no  widespread  develop- 
ment.   Some  individual  developiasnt  has  been  attempted  during  the 


peridental  stage  „   There  are.  sight  mils  in  the  area  that  are  used 
for  irrigation  purposes*   Three  of  these  units,  located  east  of  the 
torn  ag  Laverae,  have  been  pumped  for  periods  of  twenty-four  hours 
with  no  appreciable  effect  on  the  performance  of  the  supply*  A 
plot  showing  well  locations  is  listed  as  Exhibit  V*   These  units 
are  listed  as  numbers  Z4,s  25,  and  55 »   These  wells  discharge  from 
400  to  900  g.p.m.  through  centrifugal  pumps  that  are  set  just  above 
the  water  table.    The  pumps  are  located  in  pits  with  drive  belts 
leading  up  to  a  power  plant  that  rests  on  the  surface  of  the  ground. 
This  type  of  pump  setting  gets  a  quicker  pick-up  and  favors  the 
pro<3edure  of  teeing  off  from  the  main  suction  line  and  connecting 
with  individual  drive  posits  that  go  to  sake  up  a  battery  of  feeders  * 
These  feeders  are  equipped  with  screens  and  are  usually  about  4  inch© 
in  diameter*   Such  an  arrangement  is  designed  to  increase  the  dis- 
turbance area  arid  to  decrease  the  drawdown*    The  results  from  ouch 
an  arrangeiffisnt  appear  to  be  fairly  satisfactory*    The  city  of  Laverae 
has  a  similar  installation  for  the  municipal  water  supply*   The  sup- 
ply Is  comprised  of  two  pumping  units,  located  approximately  SO  feet 
apart*   The  centrifugals  are  set  at  IS  feet  below  the  ground  Esvel 

* 

and  a  aeasured  two  feet  above  the  water  table  when  inspected  during 
the  month  of  July  1956*    The  pumper  reported  that  both  units  had 
been  operated  simultaneously  at  375  g«p*m»  each  for  twenty-four 
periods  and  the  drawdown  was  measured  at  3  feet*    No  return  was 


recorded*    It  was  further  stated  that  a  capacity  draft  on  021s  well 
had  no  noticeable  effect  on  the  other  unit*   The  log  for  these  wells 
shows  the  aquifer  at  17  feet  and  it  grades  from  fine  sand  to  gravel 
of  approximately  2  inches  in  diameter*   The  exact  thickness  of  the 
gravel  is  not  revealed  by  the  log  but  it  is  regarded  as  about  SO  feet* 
These  -wells  penetrate  the  gravels  that  have  been  deposited  in  the 
creek  channels  by  the  incipient  quiescence  of  the  -waters  as  the  spread- 
ing areas  of  confluence  checked  the  rates  of  flowe    These  deposits 
were  apparently  greatly  influenced  by  the  undulations  of  the  "red  bed" 
floor  that  supports  these  valley  fills* 

"Since  there  are  no  previously  compiled  authentic  hydrologic 
data  available  regarding  the  shallow  ground  waters  in  these  valley 
fills,  it  naturally  follows  that  extensive  core  testing  wouM  be 
necessary  in  an  effort  to  define  the  line  of  contact  between  the 
"red  beds"  and  the  fills,  and  help  to  show  the  extensiveness  of 
the  courser  unconsolidated  beds*   A  study  of  the  well  logs  in  the 
area — allowing  for  the  errors  that  the  driller®  include  by  reporting 
from  memory — shows  that  there  are  no  common  alluvial  strata  that 
extend  for  aoy  predictable  source,    that  the  hydrology  is  not  uniform, 
and  that  the  water  recovery  must  be  regarded  as  an  individual  problem 
for  each  tract©    Some  wells  will  discharge  650  g*p»m,  while  others 
furnish  only  enough  for  a  domestic  water  supply*   One  well  driller 
reported  a  recently  drilled  test  (July  1956)  that  revealed  but 
2  feet  of  sand  and  gravel  above  the  "red  beds,"   The  test  was  drilled 
80  feeto   This  well  was  drilled  in  the  southwestern  part  of  the 
town  of  Laverne*   Such  irregularities  as  this  and  other  logs  reveal 
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in  the  acquifying  strata  concrete  evidence  of  the  necessity  for- 
a  fairly  extensive  survey  with  a  core  drill." 

Since  the  completion  of  the  Resettlement  report,  personnel 
of  the  Water  Utilization  Section  have  made  additional  reconnaissance 
surveys  of  the  area,  and  the  results  are  shown  on  Plate  2„  Sufficient 
data  are  now  available  to  recommend  irrigation  on  several  tracts, 
totaling  about  2,500  acres e    These  areas  are  shown  on  Plate  Z  as 
"irrigable  land  -  not  alkali  ~  and  believed  to  be  underlain  by  gravel,58 
It  is  also  recommended  that  final  plans  for  each  pump  installation 
be  contingent  upon  proof  of  30  feet  or  more  of  water  bearing  gravels 0 

Sgrfagfi  Water 

The  average  annual  run-off  per  square  mi£e  of  drainage  area, 

as  measured  on  the  North  Canadian  (Beaver)  River,  at  Woodward  is 

about  23  acre-feet,  or  slightly  less  than  two  per  cent  of  the  average 

1 

annual  precipitation,, 

Permian  "red  beds"  constitute  only  a  small  percentage  of  the 
surface  area  included  in  the  total  drainage  area  down  to  the  Woodward 
gaging  station.    Therefore  the  unit  run-off  of  25  acre-feet  is  only 
indicative  of  run-off  over  the  Tertiary  and  Quaternary  areas •  Re- 
sults of  discharge  measurements  on  the  Washita  River  at  Clinton  „ 
Oklahoma,  are  indicative  of  run-off  over  the  "red  bed*  areas  as  the 


Corps  of  Engineers,  Arkansas  River  and  Tributaries  -  House  Doc- 
trine No,  SOS  -  74th  Congfess,  1st  Session  -  Volume  2  -  Appendix 
5,  Table  5,  Page  1064. 


greater  part  of  the  surface  of  t  he  Washita  vjatershed  is  covered  by 
the  09  deposit  a.    The  Clinton  discharge  records  indicate  a  run-off 
axjproxiraatiRg  4  per  cent  of  the  averag3  annual  precipitation.  Ap- 
pOying  this  factor  to  the  area  treated  by  this  report,  the  unit  run- 
off over  the  "red  bed"  areas  will  be  about  46  acre-feet. 


Bsrowith  is  presented  verbatim  the  soils  report  by  l&r«  A.  B» 

Beaumont,  Land  Classification  Unit,  Resettlement  Administration, 

Region  3,   This  report  is  pertinent  to  the  area  show  on  Plate  £. 

"The  soils  of  this  area  are  derived  from  stream  terraces, 
and  have  been  considerably  modified  by  vrind  acrtion.  The 
topography  is  flat  to  rolling.   In  the  eastern  part  of  the 
area  the  topography  is  too  rolling  or  hummocky  for  culti- 
vated crops ,  and  is  fcest  suited  to  use  for  pasture*  In 
the  western  part,  also,  the  surface  is  too  irregular  for 
easy  irrigation.  » 

"Most  cf  the  soils  of  the  srea  are  tentatively  classified 
in  the  Beinach  series.   They  are  light  grayish  brown,  choc- 
olate brown  and  dark  brom,  friable,  sandy  loams  underlaid 
by  light  brown,  salmon  colored,  or  yellowish  red  medium  to 
fine  sandy  loams  or  loamy  sandy  which  in  some  cases  graded 
into  almost  pure  sand*    The  depth  of  the  sandy  subsoil  is 
unknown,  as  it  was  sampled  to  a  depth  of  only  3.5  feet,  but 
judging  from  "well  borings,  it  appears  to  extend  to  depth  of 
20  feet  or  more  and  probably  grades  into  gravel  at  the  greater 
depths* 

"Considerable  variation  in  the  texture  of  the  soils  was  noted 
both  laterally  and  vertically.    Generally,  the  surface  soils 
of  the  Beinach  series  were  found  to  be  somewhat  heavier  and 
more  retentive  of  moisture  than  the  subsoil,  but  this  was  not 
invariable.    fno  places  were  found  where  the  subsoil  was  a 
tight,  very  fine  sandy  loam  or  silt  loam.    The  sandy  subsoil 
is  more  or  less  interbedded  with  layers  of  heavier  loams. 


"On  the  slope  in  the  southern  pert  of  the  area,  and  more 
or  less  on  knolls,  the  soils  were  reddish  brown  or  brick 
red,  and  probably  belong  to  the  Vernon  series  or  have  been 
considerably  modified  by  the  presence  of  wind-blown  Vernon 
sjaterial*    These  reddish  soils  are  generally  heavier  and 
probably  less  fertile  than  the  Reinach  soils  found  at  th© 
lov;er  elsvations* 

"A32  the  soils  of  this  area  have  an  alkaline  reaction  and 
most  of  them  are  calcareous ■   Concretionary  "caliche"  (Cal- 
cium carbonate)        found  in  most  of  the  subsoils  at  a 
depth  of  18  to  24  inches*    Judging  by  the  appearance  of 
crops  and  trees  growing  on  the  Hsinaeh  soils,  and  by  chem- 
ical tests  made  by  Br.  B*  J«  Harper  of  the  Agronomy  Depart- 
ment of  the  Oklahoma  A*  and  M.  College,  these  soils  arc 
naturally  fertile  and  will  be  productive  if  properly  managed  ■ 
With  the  possible  exception  of  areas  xTcsn  which  the  surface 
soil  has  been  restored  in  levelling  operations,  commercial 
fertilisers  will  not  be  generally  needed*   Water  is  the  most 
general  limiting  factor  for  crop  production  on  these  soils* 

"Water-bearing  sands  or  gravels  underlie  most  of  the  araa 
under  consideration*    Two  farmers  in  the  vicinity  of  La^rr:.-:. 
have  installed  motor  driven  pumps  which  deliver  large  and 
ample  quantities  of  t/ater  for  irrigation*    It  is  thought 
by  those  familiar  with  the  local  situation  that  the  under- 
ground supply  of  water  is  sufficient  for  all  reasonable 
demands,  but  this  belief  should  be  checked  as  closely  as 
possible  before  intensive  development  of  the  area  is  under- 
taken*  Chemical  analysis  of  several  water  samples  taken 
at  scattered  points  in  the  area  show  the  underground  water 
to  be  of  excellent  quality  for  domestic  and  irrigation  pur- 
poses*  Following  is  a  copy  of  the  report  on  chemical  com- 
position made  by  Dr.  H.  J*  Harper  of  Oklahoma  A*  and  M«  Col- 
lege* w 

"I  have  analysed  the  water  samples  you  left  in  my 
laboratory  for  chlorine  content  and  have  made  a 
qualitative  test  for  sulphate*    I  also  titrated 
this  material  to  determine  the  bicarbonate  content 
and  find  that  it  is  very  low*    The  PH  will  vary 
from  74*  to  7,6." 


Sample 
No.    Mama  and  location 


Degth 


1.  D.Cf  Hickman,  KEj  Sec.  19 

2.  K.C.  Hoicks j  Laverne 

3.  A.L.  Laanmyon^SV^;  Sec. 32 


5-32 » 


•  0*9 


.  •  •  a 


Windmill 

Pump 

Windmill 


13*0 
10.5 
8.8 


Slight 


4*  C.E.  Delhotal,2iai.SlS 
5.  John  Eaulnan,S§SB|  Sec.18 


« « » • 


SO* 


Windmill 
jftatadH 


2.4 
12.S 


High 
Very 


6.  Water  from  Eotel  in  Laverae 


Pomp 


4.2 


"It  id.ll  bo  noted  that  the  chlorina  content  is  lor 
In  all  eases,  and  that  the  sulphate  content  is  low 
in  all  cases  except  that  of  Delhotal.   The  well  from 
i&ieh  this  sample  cans  is  south  of  the  project  areas 
and  may  be  disregarded  for  the  purpose  of  this  pro- 
ject. 

"The  topography  and  nature  of  the  surface  soils  of 
the  major  part  of  this  area  are  ideal  for  irrigation 
purposes.    Absorption  of  water  would  be  fairly  rapid, 
ftstentiveness  of  the  subsoils  for  water  is  not  as  high 
as  would  be  considered  most  desirable,  but  judging  by 
the  experience  of  those  now  irrigating,  some  of  which 
is  on  the  more  sandy  soils,  there  is  sufficient  clegr 
and  silt  in  the  subsoils  to  sake  them  fairly  retentive 
of  moisture,    Retehtiveness  of  the  subsoil  is  far  from 
uniform*    Scans  sections  of  high  porosity  are  to  be 
found,  while  in  others  the  subsoils  are  highly  reten- 
tive. 

"With  the  exceptions  already  noted,  dry  farming  is 
coazaonly  practiced  in  the  area.    Wheat,  grain  sor- 
ghums, and  alfalfa  are  the  most  common  crops.  Orch- 
ards and  gardens  do  well  under  irrigation.    The  prin- 
cipal soils  of  the  area  are  well  adapted  to  row  crops 
and  alfalfa3    Tap-rooted  crops  of  all  kinds  will  do 
well  in  the  loose,  friable,  sandy  loams.  Asparagus 
should  do  especially  Trail  on  these  soils  and  would 
ha-ve  the  advantage  of  offering  much  protection  agsi-nsi 
wind  erosion.   Alfalfa  should  be  given  prime  consider- 
ation as  a  staple  f  orage  crop  if  the  project  is  devel- 
oped." 


Present  Land  U§g 

It  is  estimated  that  60  per  cent  of  the  land  is  In  native 
pasture  and  40  per  cent  in  cultivation.   Approximately  Z  per  cent 
of  the  crop  land  has  been  turned  to  restorations   At  the  present 
time  eight  operators  are  irrigating  a  total  of  550  acres  along  the 
North  Canadian  River*   These  areas  are  outlined  on  Plate  2«  Crop 
yields  on  irrigated  lands  are  estimated  as  follows  i   alfalfa,  2j 
tons  per  acre 5  alfalfa  seed,  §  bushels  per  acre;  and  wheat,  55 
bushels  per  acre. 


PROPOSED  mTxJ^kTIOl 


Stock  and  Domestic 

It  is  recommended  that  surface  rater  development  consist 
of  the  surface  retention  of  stock  neater  supplies a  and  of  flood 
irrigation  of  native  pastures,,    Inadequate  storage  facilities 
are  conducive  to  seasonal  mter  shortage*   This  raay  be  alleviated 
since  the  annual  water  supply  is  sufficient  in  aaount  to  fulfill 
the  requireiuents  of  storage  necessary  for  both  stock  and  domestic 
needs* 

The  construction  of  small  dasss  and  reservoirs  for  stools 
storing  purposes  is  applicable  throughout  the  area*  Careful 
investigation  of  sites  located  in  the  "red  bed"  areas  is  reeom- 
lEended  in  view  of  the  solubility  in  ^atsr  of  gypsum  beds  locally 
present  in  the  Permian  formations* 

The  development  of  groundwater  resources  for  both  stock  and 
domestic  purposes  is  rec&amended  in  all  Tertiary  and  Quaternary  areas 
as  outlined  on  Plate  1.   Throughout  the  "red  bed"  areas ,  ground-^ater 
development  is  recommended  for  stock  purposes  only* 

Irrigation 

It  is  reported  that  Oklahoma  City  is  soon  to  instigate  court 
action  against  -satsr  users  in  the  North  Canadian  (Beaver)  -watershed, 
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This  stream  is  the  source  of  the  cities  inter  supply.  Therefore, 
it  is  reeossaended  that  any  irrigation  development  in  the  ares 
treated  by  this  report  be  delayed.,  pending  results  of  this  suit* 


